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Based on the model equation of the high-
n ballooning modes in the L 2 he-
liotron/torsatrons, we can derive the dispersion 
relation of the high-n TAE modes by using the 
asymptotic matching methods. A simplified 
model equation is obtained by neglecting the 
effect of the helicity due to helical coils: 
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8 indicates the averaged magnetic well ( 8 < 0) 
or hill ( 8 > 0) . 
In the limit of lsi << 1, the lower and upper 
boundaries of the 1st spectral gap are given by 
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As {3 increases, the eigenvalue corresponding 
to the lower (upper) boundary decreases (in-
creases), namely, the 1st spectral gap becomes 
198 
wide. The eigenvalue of the high-n even TAE 
1node is given by 
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2(1 + 48) + s(l + 5s + rg:'). 
As {3 increases, D2 decreases. When {3 reaches a 
value which satisfies a = ac, high-n even TAE 
modes hit the lower boundary and disappear. 
Since the eigenvalue corresponding to the lower 
boundary decreases as {3 increases, the high-
n ballooning modes appear immediately after 
disappearance of the high-n even TAE modes. 
[2] 
In the same limit, the eigenvalue of the high-
n odd TAE mode is given by 
r{3" 
2(48 -1)- s(1 + 5s + 73') 
when the condition a > ac > 0 is satis-
fied. Thus, the magnetic hill, 8 > 0, and the 
stellarator-like global magnetic shear, s < 0, 
are favorable to the appearance of the high-n 
odd TAE modes. When a ~ ac, the eigenvalue 
exists near the upper boundary. By hitting the 
upper boundary, the high-n odd TAE modes 
disappear. The analysis in the opposite limit, 
lsi >> 1, will be done elsewhere. 
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